Rheological influence upon the glomerular podocyte and resultant mechanotransduction.
The glomerular podocyte is exposed to numerous mechanical forces as a constituent of the glomerular filtration apparatus. This includes fluid shear stress (FSS) displaced upon the podocytic foot process's apical, lateral, and basal surfaces. Even in the face of continuous flow the podocyte is capable of contributing to physiologic filtration, however with pathologic levels of hyperfiltration there is increased FSS placed upon the cell. The mechanisms by which the podocyte detects and responds to FSS are topics of recent investigations, with the aim to clarify the way these cells are injured and/or adapt in times of hyperfiltration and disease states. As the pathogenesis of numerous glomerulopathies is contingent on the status of the podocyte, understanding the manner that these cells can be modified by FSS is essential. Likewise, determination of the effect of such mechanical forces upon other resident cells of the renal corpuscle would reveal the contribution of FSS in the progression of glomerular diseases. The biochemical manner in which podocytes sense and respond to FSS, that is mechanotransduction, will be discussed.